[Survival of bone tissue in organotypic culture under intermittent mechanical loading. Preliminary results].
With the aim to study the mechanism of transduction of mechanical stimuli in biological ones we have realized an experimental device for the application of intermittent mechanical forces on bone specimens in vitro. The scheme of the device is reported in Fig. 1. It is constituted by a drive shaft which rotates on eccentric axis (1) supporting a longitudinal bar (2) with the load (3). The latter rests on a piston (4) only during a limited period of every shaft revolution, so that the load becomes intermittent. The bone specimen (5) is placed under the piston and the two are placed in a tube containing the culture medium. This latter is BGJ mod. Fitton-Jackson (Gibco), enriched with fetal calf serum (10%) and ascorbic acid (70 microliters/ml). Right metatarsi from 18-day-old rats were removed aseptically and placed under the piston for 2-6 days after resection of both ends. The homotypic ones, unloaded, were placed in 30 mm Petri dishes, and used as a control. The incubator environment was 5% CO2 in air (A group), or enriched with O2 (25-35%) (B group). At the end of the experimental period the bone specimens were fixed in 4% formalin buffered and treated for conventional histologic methods. In the A group most of the osteocytic lacunae were empty. The osteoblasts disappeared already at the 2nd day; the periosteal fibroblast dedifferentiated and multiplied. The deposition or calcification of osteoid were completely lacking. The application of mechanical load promoted deposition of granular degenerative material around the bone, and the periosteal cells, well differentiated, were surrounded by metachromatic material, which resembles cartilage matrix.(ABSTRACT TRUNCATED AT 250 WORDS)